Abstract Hereditary breast and ovarian cancer risk assessments (CRAs) are underutilized by low-income and racial/ethnic minority women, potentially exacerbating cancer-related disparities observed within these populations. We deployed and evaluated a systems-level intervention designed to identify patients potentially at-risk for hereditary breast/ovarian cancer, refer them for CRAs, and facilitate CRA utilization at an urban community-based breast health care center. Cancer family history forms were completed by patients seen at the center during an 18-month period and reviewed by staff for CRA eligibility against published referral criteria. A patient navigator educated eligible patients about the benefits of CRA, navigating interested patients to this service. CRA-specific patient interest and utilization outcomes are reported. In total, 94.7 % of all patients (n = 2,436) completed forms and 65 patients (2.7 %) met CRA eligibility criteria. Most eligible patients (72.3 %) were interested in CRA. Interested patients had a greater risk for hereditary breast/ ovarian cancer (i.e., more affected relatives, greater objective risk scores) than uninterested patients: 57.4 % scheduled a CRA appointment and 51.9 % of scheduled patients utilized CRAs. Patients scheduling a CRA were contacted in less time and required fewer follow-up contacts by the patient navigator, and were more likely to be African American, than those who declined a CRA or were lost to follow-up (all p's B .05). The systems-level intervention successfully identified patients eligible for CRA and linked interested and at-risk patients with CRA resources. More intensive patient navigation addressing the unique barriers encountered within this population may be required to enhance utilization.
Introduction
Breast cancer is the most commonly diagnosed malignancy among women in the United States, with nearly 27,000 new cases expected in 2011 [1] . While multiple factors contribute to breast cancer risk, including environmental exposures and lifestyle factors, between 5 and 10 % of all cases are estimated to be hereditary in nature and attributable to germline mutations in two major breast cancerpredisposing genes, BRCA1 and BRCA2 (BRCA1/2) [2] . Women identified as BRCA1/2 mutation carriers have a substantially increased risk for hereditary breast and ovarian cancer (HBOC), with an estimated 40-85 % lifetime risk for breast cancer and a 25-65 % risk of ovarian cancer [3, 4] . Women affected with HBOC are often diagnosed with breast and/or ovarian cancer at ages younger than those observed in the general population.
For women potentially at-risk for HBOC, a cancer risk assessment (CRA) is recommended to provide a personalized risk evaluation and to inform decisions about clinical management [5, 6] . CRAs for HBOC typically include genetic counseling, a discussion about the pros and cons of BRCA1/2 mutation testing and, where indicated, the opportunity to undergo genetic testing for BRCA1/2 [5] . Given the multifactorial nature of HBOC risk and the need to address both health and psychosocial issues in the delivery of care, clinical practice guidelines recommend that CRAs are delivered by a certified genetic counselor or similar clinical consultants with expertise in genetics and HBOC to ensure delivery of high-quality comprehensive care [7] [8] [9] [10] .
For women who may be at risk for HBOC, CRAs represent an important opportunity for early detection and intervention [11] . CRAs may be especially beneficial to reduce HBOC disparities observed among special populations, including underserved women and racial/ethnic minority women [12] . Female African Americans and Latinas are disproportionately affected by breast cancerrelated disparities. Women from these groups are more likely to present with clinical signs of breast cancer at younger ages and with later stages of disease, and experience disparities across the breast cancer continuum [1, 13, 14] . Despite the availability and increasing utilization of CRAs in majority populations, utilization among racial/ ethnic minority women remains unacceptably low [15] [16] [17] [18] [19] [20] [21] .
Many factors contribute to racial/ethnic differences in CRA utilization, including socio-cultural influences, individual level differences, and barriers to CRA delivery within the healthcare system [13, 21, 22] . Recent studies indicate that exposure to and knowledge about genetic testing for general cancer risk [23] [24] [25] and for BRCA1/2 mutations specifically [15, 20, 26, 27] are lower among African American women and Latinas than among white women. Research points to additional barriers to CRA utilization among minority women, including access to care (e.g., inability to pay, lack of health insurance, language barriers) and perceptions (e.g., concern regarding discrimination/ stigmatization, cancer risk cognitions) [16, 17, 21, [27] [28] [29] . Within the healthcare system, barriers to accessing CRAs also include clinicians' lack of time, knowledge, skills, and screening tools to determine HBOC risk; absence of integrated systems to facilitate identification and referral of patients with risk for HBOC; and lack of clinician follow-up with patients referred for CRAs [30] [31] [32] [33] . In short, the system of preventive HBOC cancer care, including CRAs, among special populations is fragile and fractured.
These barriers notwithstanding, racial/ethnic minority women have demonstrated high levels of interest in and favorable attitudes towards CRA [20, 27, 34, 35] . This is especially true among women with elevated risk for HBOC (i.e., among those with family histories suggestive of HBOC), and greater perceived risk for cancer [36] [37] [38] . Taken together, these data highlight the critical need for integrated interventions to reduce access barriers to CRA and promote utilization among potentially at-risk, underserved women.
Systems-level interventions designed to increase access to clinical services and provide individually-directed strategies to assist patients in navigating cancer care are complementary approaches that may help to address the complex issues impacting CRAs among underserved women [39] and reduce breast cancer-related disparities affecting this population [12] . Patient navigation is one individually-directed intervention approach that can be integrated into healthcare delivery systems and has been advocated as an important strategy to reduce cancer-related disparities by increasing access to prevention [40] . Patient navigation is an intervention that is particularly well-suited to reduce cancer-related disparities because it is designed to address individual-level barriers to receiving care (e.g., patient knowledge/understanding, practical barriers); enhance access by reducing delays in care delivery; ensure continuity of services (e.g., facilitate referral and care delivery); and track patients over time to ensure receipt of the intended service(s) [41] . A growing body of research demonstrates that patient navigation can be efficacious for improving the delivery of cancer-related care, including increasing utilization of preventive screening (e.g., mammography) and improving diagnostics and timely followup of diagnoses [40] . While far fewer studies have implemented patient navigation as a strategy to improve access to CRAs among underserved women, promising evidence is emerging. In particular, the results of two recent studies suggest that coupling systems-level interventions (e.g., provider education, patient identification) with individually-directed patient navigation leads to improved access to CRA for HBOC among Latinas [15] and other special and high-risk populations of women [42] .
Despite these encouraging findings, empirical evidence for innovative, integrated care delivery models designed to systematically identify and navigate potentially at-risk patients for CRAs remains sorely lacking [11, 43] . Applications of such systems-level intervention models in community-based health care delivery settings-a primary point of health care for underserved women-remain particularly scarce [15] . Filling these research gaps will be essential in reducing cancer-related disparities and improving access and delivery of CRAs for underserved women at risk for HBOC. In light of these important clinical and public health needs, our study was designed to deploy and evaluate a systems-level intervention to routinely identify women potentially at-risk for HBOC, refer them for CRA services, and navigate them through CRA utilization. As part of this effort, patients' interest in and utilization of CRA were assessed and CRA-specific outcomes are reported.
Methods

Study setting
The study was conducted at an urban, community-based breast health center. The center offers comprehensive, culturally-appropriate breast care (e.g., breast exams, mammography) and patient education and support services to predominantly low-income, uninsured or underinsured racial/ethnic minority women in the Washington, DC metropolitan area regardless of ability to pay. We chose this setting because it is a primary point of preventive breast cancer care delivery for underserved women within the local community and addresses a critical need for applications of systems-level interventions to improve access to CRA within community-based healthcare settings. Support services offered by the center include transportation to and from clinical appointments, access to bilingual staff, and patient navigation (e.g., to guide patients through the healthcare system, apply for financial aid, arrange medical and social services, provide emotional support, explain diagnostic procedures, ensure follow-up care/social services are available, locate additional resources as needed). All study procedures were approved by the host institution's Institutional Review Board. Written informed consent was waived as the intervention was implemented as the standard care for all women, and all data were de-identified.
Systems-level intervention
To facilitate access to CRAs among patients seen in this setting, we implemented a systems-level intervention for an 18-month period (January 2010-June 2011). The intervention was designed to integrate a cascade of logical decision points into the usual breast cancer preventive care delivery process, as depicted in Fig. 1 . These systemsdirected changes were designed to: (1) routinely gather HBOC risk information from all patients seen during each clinical encounter; (2) determine each patient's risk for HBOC and eligibility for CRA; (3) refer patients eligible for CRA to this service; and (4) navigate patients to CRA by conducting telephone follow-up calls, tracking patient referral progress, and offering education/counseling and other resources to address barriers to access CRAs [44] [45] [46] .
A paper-based family history form (FHF) was added to the center's patient intake assessment battery to collect data about personal and family history of breast and ovarian cancer. The FHF was adapted based on those used as part
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Patient completes FHF at clinic visit.
Eligibility for Cancer Risk Assessment (CRA)
Patient's CRA eligibility determined by Patient Navigator using FHF data and published criteria.
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Patient not interested in CRA.
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Eligible, interested patient referred for CRA. Genetic counselor attempts to schedule CRA.
Patient Navigation Services
Reminder letter mailed to scheduled patient. Patient Navigator attempts to follow-up, address barriers to CRA. of standard care delivery in our longstanding HBOC genetic counseling and testing program, and as informed by research examining the validity of patient-oriented FHFs [42, [47] [48] [49] . The FHF captures systematic information about personal and family history of breast/ovarian cancer, and ethnic background relevant to clinical referral criteria for CRA, which are detailed below. The FHF was not intended to quantify HBOC risk (i.e., a risk prediction model), but rather was designed to help identify women who may be at risk based on personal and family history of cancer and to facilitate referral for formal CRA. The FHF was completed by the patient with a patient navigator prior to or during the patient's clinical appointment for other services. Completed FHF's were stored in each patient's medical record, and then reviewed by a patient navigator against published referral criteria (Fig. 1) . The patient navigator supported by this project was an African American female with graduate-level training in the health sciences. The navigator underwent an additional 8 h of training led by senior cancer genetic counseling and medical staff to review FHF information against the National Society of Genetic Counselors' (NSGC) criteria for CRA eligibility, which determines HBOC risk based on patients' personal and family cancer histories and ethnic backgrounds [7] . Specifically, patients who met one or more of the following NSGC criteria were determined to be eligible for CRA: breast cancer diagnosis at age B50; ovarian cancer at any age in the patient or one or more first degree relative; two or more primary breast cancers in the patient or first degree relatives; two or more cases of breast cancer in first or second degree relatives, if age B50; and three or more cases of breast/ovarian cancer among relatives at any age [7] . Medical records of patients identified by the navigator as potentially eligible for CRA were flagged for review by a physician assistant and medical oncologist for confirmation. A genetic counselor was consulted on an asneeded basis for any records requiring additional oversight.
Missed/Cancelled
Once CRA eligibility was confirmed, the patient navigator approached the patient to discuss referral to CRA, providing background information and educational materials about the purpose of CRA, the referral process, and available resources. These activities primarily took place on the day of the patient's appointment at the center. However, if the patient navigator was unable to do so during the clinic visit, follow-up telephone calls were initiated. The patient navigator was also responsible for assessing eligible patients' initial interest in a CRA (consulting with the physician assistant as appropriate) and responses (yes/no) were recorded (Fig. 1) .
Patients eligible for and interested in a CRA were then referred to the center's genetic counselor for follow-up. The genetic counselor subsequently made up to two attempts to reach referred patients by telephone to schedule a CRA. The patient navigator was responsible for mailing all scheduled patients an informational packet about the upcoming CRA appointment. The navigator tracked referral progress and process data, and updated each patient's disposition in her record. The genetic counselor and patient navigator maintained weekly contact to address individual patient-related issues as they arose, including patient barriers to accessing CRA services. For example, in the event that the genetic counselor was unable to successfully reach a patient by telephone, could not schedule a patient due to patient conflict, or if the patient did not attend a scheduled appointment, the patient navigator initiated multiple drop-out prevention strategies. These included proactive telephone outreach calls and mailed reminders to patients. If no further contact could be reestablished with a patient, the patient was considered lost to follow-up for CRA. Patient navigation procedures (e.g., telephone and mail follow-up) were informed by prior research [41] , designed to be compatible with the center's clinical workflow, and selected to optimize available navigation services for patients given the time and support available for the patient navigator for the project.
Cancer risk assessment
Patients were offered the opportunity to attend an in-person genetic counseling session at one of two hospital-based locations, both accessible by public transportation and with logistical assistance provided through patient navigation. For patients unable or unwilling to travel to either location, telephone genetic counseling was offered. A bilingual staff member was available to assist in communicating with Spanish-speaking patients at the center, and a bilingual interpreter was available at CRA appointments. Patients who were un-or underinsured for genetic counseling received this service at no cost to them. Various options for payment for BRCA1/2 genetic testing were explored with the patient navigator and the genetic counselor when appropriate, including patient insurance, research and philanthropic support, and other mechanisms. No patient who was eligible for and interested in BRCA1/2 testing for HBOC was denied this service due to an inability to pay. Options available for patients who were unable to pay for genetic testing included funding from institutional resources and support through a third party financial assistance program. These options were discussed with patients throughout the navigation process and at the time of CRA with the genetic counselor as well.
Data collection
A breast care center staff member prepared a final deidentified data file spanning the 18-month study period that included: (1) FHF data, (2) HBOC risk data, (3) patient navigation data, and (4) CRA utilization data. Each of these data elements are described below.
Family history forms
We counted the total number of FHFs completed during the study time period and compared this with the total number of patients seen during this same interval to assure high implementation fidelity and reach. Patients' eligibility for CRA based on FHF data was recorded. Patient-level data extracted from completed FHFs included demographic characteristics (age, race, ethnicity, insurance status, geocode-estimated household income, parenting status) [50] , personal breast/ovarian cancer history, and familial breast/ ovarian cancer history.
Risk for hereditary breast/ovarian cancer
Patients' objective risk for HBOC was operationalized in three ways using FHF data. For each patient eligible for a CRA, we summed the total number of first-and seconddegree relatives reported by the patient to have been diagnosed with breast and/or ovarian cancer. We also calculated each patient's probability (i.e., % likelihood) of carrying a BRCA1/2 mutation and her lifetime probability of breast cancer using the BRCAPRO model within CancerGene 5.1 (sensitivity = 0.80) [51] . BRCAPRO is a statistical model with accompanying third-party computer software that calculates the probability that an individual carries a BRCA1/2 genetic mutation and lifetime probability of developing breast/ovarian cancer based on personal breast/ovarian cancer history, history of breast/ ovarian cancer among first-and second-degree relatives, relatives' demographic characteristics, and populationbased prevalence data [52] . The model was originally developed and validated in populations of European ancestry but has since been demonstrated to be an accurate predictive model among African American and Hispanic women [53] [54] [55] . BRCAPRO risk estimates were used only as a post hoc validation to understand risk for HBOC among patients at each stage of the CRA referral and delivery process; estimates were not used as a criterion to identify and refer patients potentially at-risk for HBOC.
Interest in cancer risk assessment and utilization outcomes
Based on FHF information, we first identified the total number of patients eligible for CRA during the study time period. For each patient identified as eligible, we then determined whether or not she was interested in a CRA by recording the outcome of her referral consultation with the patient navigator and/or physician assistant. Finally, we examined CRA utilization by recording whether or not eligible and interested patients were scheduled for (and ultimately completed) CRA appointments.
Patient navigation outcomes
Two indices were used to quantify the amount of time and effort devoted to navigation to CRA. For patients who were eligible and expressed interest in CRA, the number of days to contact was defined as the number of days between initial referral to CRA and the time when she scheduled a CRA appointment with a genetic counselor, subsequently declined CRA, or could no longer be reached by the patient navigator for follow-up. We also maintained a count of the number of follow-up contacts made by phone and/or by mail by the patient navigator throughout the navigation process.
Statistical analysis
Univariate statistics were used to describe patient demographic and clinical characteristics, patient navigation, and CRA interest and utilization outcomes. Among patients determined to be eligible for CRAs, bivariate analyses (e.g., t tests, v 2 tests) compared the demographic and clinical characteristics of those who were and were not interested in CRA. Finally, descriptive statistics were used to examine the CRA and patient navigation outcomes described above.
Results
Family history forms
Clinic data show that 2,570 patients were seen during the study's 18-month activity period, and that a total of 2,436 of these patients (94.7 %) had their FHFs reviewed for CRA eligibility. While data are not available to further characterize the 5.3 % of patients who were missing FHFs, these FHFs were most likely missing due to practical issues affecting implementation within the community-based center (e.g., changes in patient flow, scheduling, and visit timing). Thus, the intervention was deployed with high fidelity and reach.
Cancer risk assessment eligibility Table 1 displays all captured demographic and clinical characteristics of patients determined to be eligible for a CRA, based upon a review of their FHFs. Of these patients, n = 65 (2.7 %) met well-established criteria for referral to CRA and n = 2,371 (97.3 %) did not.
Systems-level intervention for cancer risk assessment 497
Patients meeting eligibility criteria averaged 48 yearsold; most were non-Latina African Americans, uninsured or receiving public health insurance (e.g., Medicare, Medicaid), lived in areas falling below the median annual household income for the District of Columbia (i.e., \$59,000), and were raising children at home. Clinically, approximately 11 % of patients were breast/ovarian cancer survivors. Patients averaged two first-and/or seconddegree relatives diagnosed with breast and/or ovarian cancer, a roughly 5 % prior probability of carrying a BRCA1/2 mutation, and an approximately 10 % lifetime probability of breast cancer (Table 1) .
Interest in cancer risk assessment
Among the subgroup of CRA-eligible patients, a majority were initially interested in obtaining this service (n = 47; 72.3 %). There were no demographic differences between patients interested and not interested in CRA. However, compared with women who were uninterested in CRA, those who were interested had significantly more relatives affected by breast and/or ovarian cancer (t [63] = 1.97), a higher probability of having a BRCA1/2 mutation (t [63] = 2.03), and a higher lifetime probability of breast cancer (t [63] = 2.22) (all p's B .05; see Table 1 ).
Cancer risk assessment utilization
Among the 47 patients who were initially interested in CRA, n = 27 (57.4 %) scheduled appointments with a cancer genetic counselor, n = 11 (23.4 %) were lost to follow-up, n = 2 (4.3 %) remained interested but uncertain about CRA, and n = 7 (14.9 %) declined appointments. Among the n = 27 patients who scheduled appointments with a genetic counselor for a CRA, n = 14 (51.9 %) completed a CRA, n = 3 (11.1 %) have appointments n.s. = nonsignificant *Calculated using geocoding based on address at time of referral **Data missing for 4 patients who declined CRA ***Calculated using BRCAPRO pending, and n = 10 (37.0 %) missed or cancelled their scheduled appointments. Thus, from initial interest to scheduling to completion, patient navigation was successful in retaining almost one-quarter of eligible patients throughout this clinical cascade.
Patient navigation outcomes
With respect to the amount of time spent navigating patients to CRA, the average number of days to scheduling was 9.8 (SD = 7.0), with 34.1 days (SD = 16.6) to decline, and 37.5 days (SD = 25.2) to loss to follow-up. With respect to the number of follow-up contacts made by phone and/or mail by the patient navigator throughout the navigation process, patients who scheduled a CRA required an average of 0.7 (SD = 1.1) follow-up contacts, those lost to followup required an average of 1.5 (SD = 1.3) contacts, and those who declined averaged 1.
Patients who scheduled a CRA appointment could be con- 
Discussion
Underserved women, including racial/ethnic minority women and low-income populations, are disproportionately impacted by breast cancer and experience poorer clinical outcomes [1, 13] . These disparities may partly stem from barriers to accessing available preventive services, including CRA services among women who may be at-risk for HBOC [16, 17, 21] . In an effort to improve access to CRA services and reduce HBOC disparities, we examined the feasibility of implementing a systems-level intervention designed to routinely collect information about personal and family cancer history, identify patients who may be at risk for HBOC, and facilitate access to CRAs through patient navigation. We did so within a community-based breast health care center providing mammography and other cancer preventive services for low-income, predominantly racial/ethnic minority women. Our findings suggest that the systems-level approach is highly feasible, facilitates identification of potentially at-risk women, and reduces barriers to access needed CRA services.
The systems-level intervention gathered family cancer history information from patients with high implementation fidelity and reach, as nearly 95 % of patients visiting the center during the 18 month study period completed a family history form and had it reviewed for CRA eligibility. Based on review of family history form information, 3 % of patients met well-established criteria for CRA eligibility. The intervention retained nearly 25 % of patients meeting eligibility criteria for CRA and utilizing CRA services. At the time of analyses, more than half of patients meeting eligibility criteria and interested in CRA had visited a genetic counselor or had appointments pending. Our findings suggest patient navigation usefully facilitated access and reduced barriers to CRA among eligible and interested women who otherwise would neither have been screened nor referred for HBOC risk assessments.
The findings reported herein are comparable to recent studies evaluating similar multi-component, systems-level interventions to improve CRA access and increase utilization among underserved women. A similar study compared combined provider-directed education with administration of a cancer FHF among women seeking mammography at a large, urban public hospital in San Francisco [42] . That study sought to increase identification of CRA-eligible patients and facilitate referral within a diverse, underserved patient population (26 % Hispanic, 13 % African American, and 50 % unemployed). The intervention used criteria similar to the NSGC criteria used in the present work to identify women who were at risk for HBOC and eligible for CRA. Overall, 6 % of women screened were determined to be at high risk compared with 3 % in the current study. However, patients were predominantly comprised of Caucasian women and also differed from our patient population based on socioeconomic characteristics as well (e.g., education) [42] . As a result of the systems-level intervention, 26 % of eligible women completed an initial CRA appointment [42] , which is comparable to our findings.
In another recent study, satellite genetics clinics were established within two indigent healthcare systems serving primarily Latina women (71 %), offering provider education, outreach, and dissemination of HBOC CRA referral guidelines. These system-directed changes improved quality of CRA referral by clinicians (91 % appropriate) and led to a 52 % CRA utilization rate among referred patients [15] . Finally, another recent study evaluated a systems-level intervention to improve CRA referral and applied patient navigation to increase utilization within a large managed care organization [45] . This study used a randomized design where patients who were referred to CRA were randomly assigned to either patient navigation or usual care. The patient navigation approach significantly decreased time to appointment (83 % of patients were seen within 3 months, compared with 32 % in usual care) and resulted in a 44 % utilization rate (compared with 31 % in usual care) [45] . While the differences observed in utilization were not statistically significant, this is likely be due to the fact that the study was not sufficiently powered detect small absolute differences in utilization [45] .
Our intervention led to CRA service utilization levels that are comparable to these earlier efforts. However, our work represents a unique contribution to this area of research in several important ways. Ours is among the first studies to specifically evaluate the feasibility of a systemslevel intervention designed to routinely collect HBOC risk information, identify, and refer women potentially at-risk for HBOC, with follow-up via an embedded patient navigator to assist patients in accessing care. Furthermore, we implemented our model within a community-based setting serving low-income, predominantly racial/ethnic minority women who most likely would not otherwise have had access to CRAs. Prior efforts applying similar systemsdirected intervention strategies have largely focused on increasing referrals through provider-directed education and skills training [15, 42] or were conducted within managed care settings where patient access is a confounder [45] .
Evidence regarding effective approaches to facilitate CRA access in community-based settings remains scarce. An important limitation of provider-directed approaches to facilitate CRA referral is lack of follow-up by clinicians among referred patients to ensure CRA services are utilized [33] . Our work advances this line of research by demonstrating the feasibility of implementing a systems-level intervention to facilitate identification and referral of women potentially at risk for HBOC and to integrate individually-directed patient navigation to facilitate access and reduce barriers to care. We implemented this program within a community-based healthcare setting with minimal resources, relying solely on support for the patient navigator who had other administrative duties at the center. This is an important addition to this nascent area of cancer prevention research.
Descriptively, the sample of women eligible and interested in CRA appears to have a relatively low risk of breast cancer and carrying a BRCA1/2 mutation based on objective measures. For example, the prior probability of carrying BRCA1/2 mutation among women interested in CRA was approximately 6 % and is lower than the often-used criterion of a 10 % prior probability indicated by BRCAPRO [56] . However, the characteristics of our sample should be interpreted in light of population-level data on risk for HBOC, with important limitations in risk prediction models. At the population level, racial/ethnic minority women (including African Americans and Latinas) have a lower probability of developing breast cancer [57] and probability of carrying a BRCA1/2 genetic mutation [58] relative to majority groups. Additionally, while BRCAPRO generally performs well in racial/ethnic minority populations, it may under-predict risk among African American women when based solely on prior probabilities [53, 54] . Finally, it should be recognized that determination of HBOC risk and referral for CRA is determined by multiple factors, including objective risk estimates and personal and family history of cancer [7] . Not all women referred to CRA ultimately obtain BRCA1/2 genetic testing, though they may benefit from an assessment nonetheless as it might identify high risk kindreds [59] .
Our results are promising and suggest value in systemslevel interventions to facilitate CRA within communitybased contexts. Additional research is still needed to inform the development of more intensive systems-directed strategies to increase CRA utilization among underserved and minority women. One important area for future study is to gain a better understanding of the specific barriers that affect CRA utilization among underserved women. These may include factors such as how women's knowledge of and beliefs about HBOC and CRA and their awareness of available services influence decisions to utilize CRA. One recent study among African American women with possible risk for HBOC found that individual-level sociocultural factors (medical mistrust, self-efficacy) influenced level of engagement with CRAs [29] . These factors were unmeasured attributes within our study. Finally, cultural barriers such as spirituality, perceived susceptibility to cancer, and norms around family communication must be considered as well [13, 60] .
The aforementioned factors may be integrated into patient navigation, as they represent potentially modifiable barriers that could be targeted through patient education and counseling. Additional barriers to CRA access should be examined and addressed through systems-based changes, including resources affecting access (e.g., transportation, childcare, availability of non-English language services), cost and/or insurance status, language, and clinician-level factors influencing referral and utilization [13, 17, 33, 61] .
Limitations
Our findings should be interpreted in light of the important study limitations noted above. Also, our design was observational and did not include a systematic within-site temporal comparison following the intervention, or a comparison condition at another similar setting. Without such a comparison condition we are unable draw firm conclusions about whether the systems-level intervention directly improved processes and outcomes related to CRA. Our study was also conducted at one clinic site, limiting its external validity. Through the systems-level intervention we offered, HBOC genetic counseling services were delivered at no-cost to all women meeting risk-based criteria. Every effort was made to ensure genetic testing would be available at no cost to women who had risk factors indicative of HBOC.
Conclusions
A systems-level intervention designed to systematically collect information about personal and family cancer history, identify women who may be at risk for HBOC, and facilitate access to cancer risk assessment through patient navigation holds promise to reduce barriers to CRAs among underserved women. Such approaches may be especially important to implement in community-based settings as a strategy to address population-level disparities related to hereditary breast and ovarian cancer. Further research is also needed to more directly examine the impact of such interventions (e.g., using experimental approaches) and to investigate how additional intervention components (e.g., culturally tailored patient education materials) may help to further bolster patient interest in CRA and improve cancer prevention outcomes.
